Cellular mapping of m2 muscarinic receptors in rat olfactory bulb using an antiserum raised against a cytoplasmic loop peptide.
An antiserum that recognizes a sequence from the putative third cytoplasmic loop of the m2 subtype of muscarinic receptors (mAchR) has been raised and used to map the cellular distribution of this subtype in rat olfactory bulb. The antiserum was obtained by injecting BALB/C mice with a BSA-conjugated synthetic peptide whose sequence corresponded to amino acids 240-259 of the porcine cardiac m2 mAChR gene. Antibodies recognized the synthetic peptide in ELISA screening and labelled a single band corresponding to the peak of [3H]PrBCM-labelled heart mAchRs in immunoblots. Immunostaining of olfactory bulb, a region of the brain enriched in this muscarinic receptor subtype, showed that the antibodies labelled cell bodies and multiple dendritic processes. Broad fluorescent labelling throughout cell bodies was consistent with binding to the cytoplasmic face of the surface membrane, in support of the predicted cytoplasmic loop structure. m2-Positive cells throughout the bulb were sparsely distributed in different layers representing small subpopulations of the cells in each region: glomeruli, 6%; external plexiform layer, 16%; inner plexiform and granule cell layer, 3%. The results show that antibodies against specific sequences of different muscarinic receptor subtypes can be used to localize subtypes in situ, that the m2 subtype within the rat olfactory bulb is broadly distributed, and that the m2 subtype can occur postsynaptically in this central nervous system (CNS) region. The mapping of m2-positive cells in olfactory bulb may be of particular interest because loss of this subtype and degeneration of the olfactory system have been observed in Alzheimer's disease.